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DETAILED ACTION 
Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the features of Claims 
7 and 14 with regard to the independent circuits (see the below 112 1®* paragraph 
rejection) must be shown or the feature(s) canceled from the claim(s). No new matter 
should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Specification 

2. The amendment filed 6/27/2005 is objected to under 35 U.S.C. 132(a) because It 
introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment 
shall introduce new matter into the disclosure of the invention. The added material 
which is not supported by the original disclosure is as follows: The title now recites 
"SENSOR ASSEMBLY AND METHOD FOR INDEPENDENTLY SENSING DIRECTION 
OF ROTATION AND POSITION OF AN OBJECT." However, the direction of rotation 
sensed in Figure 6 does appear to depend on the sensed position. Please see the 1 12 
1®' paragraph rejection below for further discussion with regard to this matter. 

Applicant is required to cancel the new matter in the reply to this Office Action. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification sliall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 7 and 14 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

It appears that applicant intends to claim the features of Figure 6 by way of 
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Claims 7 and 14. 

Claim 1 now requires "whereby the detection of rotation direction by said first 
circuit is independent from the detection of position by said second circuit" in the last 
two lines of the claim. Claim 7 states "a flip-flop coupled to receive an output signal 
from the single circuit stage and an output signal from the second circuit to trigger a 
signal indicative of the direction of rotation of the target wheel" on lines 2-4. It appears 
from this statement, and from Figure 6 along with its respective description (Page 7, 
Paragraph [023]), that the detection of rotation direction is dependent on the detection 
of position. The reason for this is that it does not appear from Figure 6 that the direction 
of rotation can be determined without the detection of position. Therefore, there is a 
dependency. Claim 14 appears to contain a similar issue. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-3, 6, 8, 9, 10. and 13 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Schroeder et al. (herein referred to as "Schroeder") (6.320,374). 

As to Claims 1 and 8, 

Schroeder discloses the method and apparatus including a target wheel (10), a 
pair of sensing elements ((26) and (28)) configured to generate respective signals as 
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the wheel rotates in response to structure on the target wheel ((Figure 2) and (Column 
3, Lines 13-23) and (Column 3, Lines 37-43)), a first circuit (30) coupled to receive a 
signal from at least one of the sensing elements for detecting direction of rotation of the 
target wheel ((Figure 5) and (Column 4, Lines 51-64)), and a second circuit (Column 5, 
Lines 6-8) to receive each signal from the sensing elements for detecting position of the 
target wheel ((see statement below) and (Column 5, Lines 6-8)), wherein the first and 
second circuits include independent circuits from one another, and is each directly 
connected to the pair of sensing elements, whereby the detection of rotation direction by 
the first circuit is independent from the4 detection of position by the second circuit 
((Column 4, Lines 32-67) and (Column 5, Lines 1-21)). 

It is noted that the Schroeder notes that circuit (80) can be used for outputting the 
wheel angular position. From Figure 5, this circuit is directly connected to the sensing 
elements. Any separate circuit used in place of circuit (80) must also then be directly 
connected to the sensing elements as circuit (80) is in order to perform the same task. 

As to Claims 2 and 9, 

Schroeder discloses the method and apparatus including the first circuit includes 
a pair of circuit stages (stage one: (64) in combination with (R) at the top of Figure 5 in 
combination with (68), stage 2: (66) in combination with (R) at the bottom of Figure 5 in 
combination with (70)), each of the stages coupled to respectively receive a signal from 
a respective one of the sensing elements (Figure 5). 

As to Claim 3, 
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Schroeder discloses a flip-flop coupled to receive output signals from the circuit 
stage pair for detecting direction of rotation to trigger a signal indicative of the direction 
of rotation of the target wheel ((Figure 5) and (Column 4, Lines 59-64)). 

As to Claims 6 and 13, 

Schroeder discloses the first circuit includes a single circuit stage (stage one: 
(64) in combination with (R) at the top of Figure 5 in combination with (68)) coupled to 
receive a signal from a respective one of the sensing elements (Figure 5). 

As to Claim 10, 

Schroeder discloses triggering a signal indicative of the direction of rotation of the 
target wheel in response to a timing relationship between output signals from the circuit 
stage pair ((Figure 5) and (Column 4, Lines 51-65)). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. Claims 4 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Schroeder et al. (herein referred to as "SI") (6,320,374) in view of Schroeder (herein 

referred to as "S2") (6,486,657). 

As to Claim 4, 

SI discloses as explained above. 

SI further discloses each stage includes a peak detector (Figure 5). 

51 does not disclose each circuit stage for sensing of rotation includes a peak 
and valley detector. 

52 discloses the use of a peak (PD) and valley (VD) detector in a circuit which 
receives a signal from a dual MR sensor (200) (Figures 3 and 5). 

It would have been obvious to a person of ordinary skill in the art to modify S1 to 
include each circuit stage for sensing of rotation includes a peak and valley detector 
given the above disclosure and teaching of S2 in order to determine if the signal 
exceeds a predetermined maximum or minimum threshold which could indicate 
potential problems, (see Column 2, Lines 55-68 in S2 about detecting a signal that 
exceeds a maximum or minimum value). 

As to Claim 1 1 , 

SI discloses each stage includes a peak detector (Figure 5). 
S1 does not disclose detecting peaks and valleys in the signals received by each 
circuit stage from a respective one of the sensing elements. 
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S2 discloses the use of a peak (PD) and valley (VD) detector in a circuit which 
receives a signal from a dual MR sensor (200) (Figures 3 and 5). 

It would have been obvious to a person of ordinary skill in the art to modify SI to 
include detecting peaks and valleys in the signals received by each circuit stage from a 
respective one of the sensing elements given the above disclosure and teaching of S2 
in order to determine if the signal exceeds a predetermined maximum or minimum 
threshold which could indicate potential problems, (see Column 2, Lines 55-68 in S2 
about detecting a signal that exceeds a maximum or minimum value). 

10. Claims 7 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schroeder et al. embodiment one (herein referred to as "SE1") (6,320,374) in view of 
Schroeder et al. embodiment two (herein referred to as "SE2") (6,320,374). 
As to Claim 7, 

SE1 discloses a flip-flop coupled to receive an output signal from the single 
circuit stage (Figure 5). 

SE1 does not disclose a flip-flop coupled to receive an output signal from the 
single circuit stage and an output signal from the second circuit to trigger a signal 
indicative of the direction of rotation of the target wheel. 

SE2 discloses a flip-flop (306) coupled to receive an output signal from the single 
circuit stage ((64) in combination with (68)) and an output signal from the second circuit 
(304) to trigger a signal indicative of the direction of rotation of the target wheel (Column 
5, Lines 44-55). 
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It would have been obvious to a person of ordinary skill in the art to modify SE1 
to include a flip-flop coupled to receive an output signal from the single circuit stage and 
an output signal from the second circuit to trigger a signal indicative of the direction of 
rotation of the target wheel as taught by SE2 in order to permit the use of simpler 
electronics, (see (Column 6, Lines 33-43) about the use of simpler electronics). 

As to Claim 14, 

SE1 discloses a flip-flop coupled to receive an output signal from the single 
circuit stage (Figure 5). 

SE1 does not disclose triggering a signal indicative of the direction of rotation of 
the target wheel in response to a timing relationship between an output signal from the 
single circuit stage and the second circuit. 

SE2 discloses triggering a signal indicative of the direction of rotation of the 
target wheel in response to a timing relationship between an output signal from the 
single circuit stage ((64) in combination with (68)) and the second circuit (304) (Column 
5, Lines 44-55). 

It would have been obvious to a person of ordinary skill in the art to modify SE1 
to include triggering a signal indicative of the direction of rotation of the target wheel in 
response to a timing relationship between an output signal from the single circuit stage 
and the second circuit as taught by SE2 in order to permit the use of simpler electronics, 
(see (Column 6, Lines 33-43) about the use of simpler electronics). 
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1 1 . Claims 5 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schroeder et al. (herein referred to as "Schroeder*') (6,320,374) in view of Baker et al. 
(herein referred to as "Baker*') (4,533,902). 
As to Claim 5, 

Schroeder discloses as explained above. 

Schroeder further discloses the use of a zero crossing detector (304) (Column 5, 
Lines 44-58). 

Schroeder does not disclose wherein each circuit stage for sensing direction of 
rotation includes a zero-crossings detector. 

Baker discloses each circuit stage ((circuit stage one is considered to be (10) in 
combination with (32) and (36)) and (circuit stage two is considered to be (1 1) in 
combination with (31) and (35)) includes a zero-crossing detector ((Figure 3A) and 
(Abstract, Lines 1-17)). 

It would have been obvious at the time of the invention to modify Schroeder to 
include each circuit stage for sensing direction of rotation includes a zero-crossings 
detector given the above disclosure and teaching of Baker in order to have 
measurements and calculations that are free of the phase coincidence problem, (see 
(Column 6, Lines 3-5) and (Column 6. Lines 21-23) which mentions the phase 
coincidence problem). 

As to Claim 12, 

Schroeder further discloses the use of a zero crossing detector (304) (Column 5, 
Lines 44-58). 
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Schroeder does not disclose detecting zero crossings in the signals received by 
each circuit stage from a respective one of the sensing elements. 

Baker discloses each circuit stage ((circuit stage one is considered to be (10) in 
combination with (32) and (36)) and (circuit stage two is considered to be (1 1) in 
combination with (31) and (35)) includes a zero-crossing detector ((Figure 3A) and 
(Abstract, Lines 1-17)). 

It would have been obvious to a person of ordinary skill in the art to modify 
Schroeder to include detecting zero crossings in the signals received by each circuit 
stage from a respective one of the sensing elements given the above disclosure and 
teaching of Baker in order to have measurements and calculations that are free of the 
phase coincidence problem, (see (Column 6, Lines 3-5) and (Column 6, Lines 21-23) 
which mentions the phase coincidence problem). 

Response to Arguments 

12, Applicant's arguments with respect to claims 1-14 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

13. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Schindler whose telephone number is (571) 272- 
21 12. The examiner can normally be reached on M-F (8:00 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on (571) 272-2180. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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